The geology of the study area and its relationship to that of the Paradox Basin is given in reports by Kite and Lohman (1973) , Kite (1977) , and Card (1976) . Several interesting seismic-reflection sections of the immediate area are shown in a report by Stockton and Balch (1978) . The following brief geologic description, taken essentially from the above reports, is presented to help understand the seismic-refraction interpretations. A diagrammatic sketch of the present valley In cross section, taken directly from Hite (1977) , is shown as figure 2. This sketch could represent the location of the three DOE test wells.
Post-Paradox Member Strata
Dissolution surface Figure 2 . Diagrammatic cross section through Salt Valley anticline (Hite, 1977) showing interpretive relationships between caprock, evaporite core, and marker beds. This suggests that the average velocity beneath point A is greater than at point B. Although the caprock at both locations is probably similar, the section beneath B may be more fractured than at A. It is thus recommended that any drilling program undertaken to ascertain variations in hydrologic conditions throughout the area be directed, in part, by the available velocity information. The salt In order to determine accurate depths to a marker horizon from seismic refraction, a reasonably correct, overlying velocity function must be used. Thus, accurate salt-depth calculations hinge upon a valid model for the velocity distribution in the overlying caprock. The previous discussion has emphasized that caprock velocities are highly variable and not well known. Usually, the most reliable function to use is one obtained from well logs. However, the obvious, marked differences between the sonic logs from the DOE wells obviate using them to estimate a generalized velocity distribution for the entire area.
Therefore, the velocity function used was one estimated from the critically refracted ray paths in the caprock. A layered model was assumed, with the top of each layer corresponding to the previously calculated, critically refracted ray path. The velocity in each layer was varied laterally as the velocity of the overlying ray path but smoothed somewhat to eliminate local high and low values. The velocity functions used beneath points A and B on line Salt have also been sketched in figure 4 . This representation obviously ignores the fluctuations observed on the sonic log but instead attempts to substitute some average value. Comparing the function used at A with the sonic log from nearby DOE 2 suggests that the function used there is too fast. Therefore, the computed depth to the top of salt would be expected to be deeper than the actual well depth. However, the computed depth was remarkably accurate, as seen by comparing the final step on the velocity distribution at A with the recorded salt depth in DOE 2.
Had the velocity distribution of the well log been used, the computed depth would have been too shallow.
The computed depths to salt beneath the three spreads Arch, Salt, and Long are shown in figures 5, 6, and 7 as the deepest horizon.
Because of the numerous shot locations for each spread, several independent data sets for salt arrivals were recorded. Depth calculations, using different sets, generally resulted in differences of approximately 10 meters. Average values were used* Salt velocities were computed along the critically refracted ray path within the salt at roughly 30-meter intervals. Some severe lateral variations, unexpected for a homogeneous salt mass, were noted. Line Long intersected two exploratory wells ( fig. 1) , numbered 12 and 15 in Rite's (1977) report. The reported top-of-salt depths for these wells are indicated in figure 7. Both depths are significantly deeper than calculated from the refraction data. Well 12 mis-ties calculated depths by 50 meters, and well 15 by 35 meters. Neither hole was cored nor are geophysical logs available. Therefore, the apparent mis-ties are difficult to reconcile. Hite (oral commun., 1978) suggested that drillers' logs may be in error, with salt being penetrated shallower than logged. In fact, the salt depth for hole 12 is questioned in his report. On the other hand, depth calculations may well be in error due either to a combination of timing errors or to the use of an incorrect caprock-velocity function at these locations. With all these factors considered, this author is hesitant to attach important significance to the mis-ties without additional information from these two wells.
A contour map of the salt horizon, with seismic depth calculations for control, is shown in figure 8 . This map indicates that DOE wells 2 and 3 were drilled along the edge of a high and that DOE 1 was drilled into its steeply dipping northeast flank. The salt horizon is shown to undulate and drop in elevation toward the northwest end of the study area. Caprock heterogeneity precluded a geologic interpretation of critically refracted rays in terms of a layered medium. However, the results suggest that the gross physical properties of the caprock may vary and that the hydrologic conditions in the vicinity of three DOE drill holes may not be representative. These holes may have been drilled where caprock velocity is anomalously high.
T.23S
The three DOE test wells were drilled near the edge of a ridgelike salt high. Elsewhere, the elevation of the salt horizon also varies considerably, as much as 80 meters toward the northwest end of the study area.
A laterally varying, overlying velocity function was used to calculate depth to salt. It was obtained from the velocity of critically refracted rays within the caprock, which may not be representative of the entire mass. Therefore, the accuracy of the function used is questionable, which may have led to errors in depth calculations. Calculated depths to salt agreed well with those determined at the three DOE test wells for which geophysical logs were run but large, apparent mis-ties (35 and 50 meters) occurred at two old exploration wells in the area. This author believes that these differences may be due to incorrectly recorded salt depths in these wells. There can be little doubt that the major features on the map of figure 8 are correctly shown. 
